
 

 

Abstract 

 

Concrete units are such a significant basic construction material 

required in all construction spheres. Concrete blocks units are the most 

commonly used in masonry throughout our country and especially in 

Mosul city. Such units are extensively used in buildings due to the 

moderate amount of the main binder which is Portland cement and the 

availability of other raw materials which are the aggregates. Cement is a 

major contributor to climate change. Thus, the use of locally available solid 

waste materials or industrial by-products depends on the abundance of such 

local waste materials such as glass powder and steel slag as partial 

replacements of cement.  

This research aims to study the influence of using glass powder 

and steel slag powder as partial replacements of cement using pozzolanic 

activity index. As well as, the production of sustainable and economic 

bricks using these partially substitute's materials of cement is also 

performed in this study. Besides, the study focuses mainly on the effect of 

the added Nano silica to concrete brick mixes to improve the properties of 

bricks. Two different curing methods are utilized here to evaluate the effect 

of curing regime on some essential mechanical and physical properties 

(compressive strength, flexural strength, dry density, absorption, ultrasonic 

pulse velocity and drying shrinkage) of concrete bricks. The first curing 

method was the normal water curing meth                               

                                                ,                          

mixes of bricks for each.  

The results of pozzolanic activity were assessed at 28 days- 

compressive strength. The combination of 15% glass powder and 15% steel 

slag powder can be used as a certain percentage of cement replacement 

with a pozzolanic activity index more than 75%.  On the other hand, it is 

found the compressive strength as well as flexural strength increased with 



the addition 2.5% and 3.5% colloidal nano silica while drying shrinkage 

values increased clearly with the addition 2.5% and 3.5% colloidal nano 

silica. Also it is concluded that the compressive and flexural strengths for 

bricks of boiling curing are higher than that of compressive and flexural 

strengths for bricks of normal curing method at 28 days. While the drying 

shrinkage results of boiled water curing's bricks for all mixes at all ages 

show that the drying shrinkage values are slightly higher than those of the 

normal water curing's bricks. 

  




